Big Picture:
- erosion accelerating

-chronic erosion -
shoreline stabilization
human decisions =
f(coastline change)

- local stabilization affects regional
shoreline change
— other communities
(adjacent and remote)

- Coastal property is valuable,
nourishment is expensive;
coastline change =

f(human decisions)
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Numerical Model
Couples physics, economics

Storm-Climate Change Scenarios

Changing wave climate changes coastline shape
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With shoreline stabilization?
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WHERE DISCOVERIES BEGIN

Increasing size of tropical-storm waves

Observed in recent decades
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Test predictions on undeveloped capes
(w/Laura Moore, Owen Brenner) -- but with nourishment??

Case study:
Carolina coastline

- wave-driven sediment flux
— long-term change

- Wave climate (directions)
— coastline shape

WIS Station 509 Hindcast, 1980-1999
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O Observed Average Nourishment Interval (1956-2006)
Optimal Interval w/out nourishment feedback

©+ Optimal Interval w/ nourishment feedback

Nourishment Interval (years)

0

Atlantic Carolina

Percentage Decrease in long-run property vaules

% Increase in Erosion Rate and Cost of Nourishment Sand

O Carolina Beach (Poorer Community)

Wrightsville Beach (Richer Community)

Emerald Isle

Indian

Kure Wrightsville

Housing
markets

Change (m)
w/out humans

# Rooms, Lot size,
Area, Year built

School district,
Crime rate

Air Quality, Availability of
open space,

Property Value added ($) with a one ft increase in Width

$10,000
$7,500
1 Average Property ($500,000 v E
$3,000 Wrightsile Beach ($675,000) s
$2.500 5 9
50 S 8

No Feedback With Feedhack

Climate forcing:
- sea-level-rise erosion (2 m/yr)
- and wave-climate change effects:

Couple economic, physical models
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Economic forcing:
- limited sand reservoir (increasing nourishment costs)
- varying property value patterns (rel. to erosion pattern):

richer or richer
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red = richer left of cape, magenta = v.v.
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Coastal towns, varying

Physical, economic conditions;
Sales price and beach width data
(1448 observations)

numerical-model coastline

Economics depend on coupling
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Coastline evolution depends on coupling
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